Urocortin-2 suppression of p38-MAPK signaling as an additional mechanism for ischemic cardioprotection.
Urocortin-2 (UCN2) is cardioprotective in ischemia/reperfusion injury (I/R) through short-lived activation of ERK1/2. Key factors involved in I/R, e.g. apoptosis, mitochondrial damage, p38 kinase, and Bcl-2 family, have not been well-investigated in UCN2-induced cardioprotection. We assessed the role of p38-MAPK in anti-apoptotic Bcl-2 signaling and mitochondrial stabilization as a putative mechanisms in UCN2-induced cardioprotection. Isolated hearts from adult Sprague-Dawley rats and cultured H9c2 cells were subjected to I/R protocols with or without 10 nM UCN2 treatment. The effect of a specific p38 inhibitor SB202190 was tested in H9c2 cells. Cardiac function, LDH release, and mitochondrial membrane potential (MMP) were used to assess the degree of myocardial injury in hearts and H9c2 cells. Post-perfusion, hearts were collected for Western blot analyses or mitochondria/cytosol isolation to analyze p38 activation and Bcl-2 family members. UCN2 treatment improved rate-pressure product (58 ± 5 vs. 31 ± 4 % of Baseline; P < 0.05) and decreased LDH release (20 ± 9 vs. 90 ± 40 mU/ml LDH, P < 0.01) at the end of 60 min reperfusion. UCN2 reduced phospho-p38 levels and Bax activation. UCN2 increased the expression of Bcl-2 and inhibited the accumulation of p-Bim. With additional experiments, it was confirmed that UCN2 increases the phosphorylation of ERK1/2 in the early phase of UCN2 treatment and increases the overshot recovery of ERK1/2 phosphorylation during reperfusion. UCN2 and SB202190 partially prevented the loss of MMP induced by I/R. However, combined treatment with UCN2 and SB202190 did not provide additive benefit. UCN2 is cardioprotective in I/R in association with reduced phosphorylation of p38 together with the increased ERK1/2 activation and increased Bcl-2 family member pro-survival signaling. These changes may stabilize cardiac mitochondria, similar to p38 inhibitors, as part of a pro-survival mechanism during I/R.